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(57) Abstract: A process for producing nateglinide crystals which comprises reacting trans-4-isopropylcyclohexylcarbonyl chloride 
with D-phenylalanine in a mixed solvent consisting of a ketone solvent and water in the presence of an alkali to obtain a reaction 
mixture containing nateglinide, adding an acid to the reaction mixture to make it acidic, and regulating the temperature and the ketone 
solvent concentration to 58 to 72°C and 8 to 22 wt%> excluding 8 and 22 wt%, respectively, to thereby conduct crystallization. The 
process is an industrially advantageous method for crystallizing nateglinide. 

(57) gft: 

m 

S 7 2 °CRW V >X£4K*ft & 8 w t 2 2 w t %*«l©l5a (ciSS VX 



WO 02/32854 PCT/JP01/09069 



mmm 



a^*i;)Ujjjl/7F—}U) -D-7x -;ur^-> (— t^^U-Ko WT 
£ #SF 'J ft t 5 o 

UTW/ST-*Sc.i:jW9J£>ftT^£ (^¥4-1 5 2 2 i-f^$g)o 
43]£>ftT^S 2 5 0 8 9 4 9 ^S#Hg)„ 

©i&&S&+SJS&<*-e\ *©£jfcifc&»e>* f#^B2 5 0 8 9 4 9fSMO^ 

i 



WO 02/32854 PCT/JPOl/09069 



mRJkV/X.&f V >IJI fczK £ ©M^Jrb^ii^^^ 9 c £ £ £ ?k iSti$7 
•Tftto^ b^yx- 4-4y7n¥)Vist7a^*i/)Vti)itf-Jls 

M&tL, 8-7 2°CJ&tftr F>IgiMS8wt%^2 2wt% 



h 7 >7 - 4 -^f V7d t/l/i/^ D^'>/l/A/l/t;-/^D7^ K£«9>o< 

- y*Mz.&T-b ^Mb bT N - Z-fe DL-7x-;i/75^> u 

Ti? ft 3 L - 7 x 7 7 ^ > £ 5 -tr ^ to bT D L - 7 x - )\,7 5 - > £i§r$ 
b± SJ l^©#&Tl%fiJi <T £t)X*c* &o 
Sl/C,'^c;fl^-I> h 7 >7- 4 V7"D t;i/~>7 P^^r^;i/7j;i/7ff-;by n?4 

2 



WO 02/32854 



PCT/JP01/09069 



0. 5: 1-2: Kffib<H0. 9:1-1. 5: D-7i-ib 

>£fifc&irrs^ 2wt%~i 5wt%#»f:uv> 

SJfoMfct BiSJ6*#P* AS ifl&T? 2 0 e CWT> «FS b < 1 5 •CWT^A 
T)vts u t OTfcfcdagfli* U ZAtma b^#> Tk^b^- h U ^A&i:-©^;!/ 

* U £JR-?>fl!i©7yi/# U tttJM fcffl ^ s c § 5o fl#CSJ64>SJ!fe?lS0p H 
#10-13. 9£«8<*ft5«fc-5fc-f 5©#«fc^o d©«HKi^^ns«J:-5 

Sfex h>#©*tt©Jt*tt (Kffilt) 10:1-0. 5 : 1, ffiU 

<W«^e>, 6:1-1: ljMftv*. 

3 



WO 02/32854 PCT/JPOl/09069 

«BJ§© gift t5^M©IS?«:igi**f ffi-T 5 fe«>t^ H feftfefi** 

teg^^jnt-^©T% s*f«[*Bfl?]©^h>^^iaet-r5fe«)K:x iim^h 

a*f»ftH ±13© J: 9 fci&KfcfS bT^ r >r«©te« 8 w t %£$x. 
2 2wt%M *?gb<fcts 1 2-1 6wt°/otllU ffi*f SBUSE* 5 8 - 7 

*$SI!Bfc}5Vvt\ ^h>^«©M^8wt%WTs 2 2 wt 

4 



WO 02/32854 



PCT/JPOl/09069 



^ h >^«©rM#l 2-1 6wt %£%2>&$tzhTMJffitZo 

mmtfCDikffimffi (m&ftjmm) it i o #z> e, 2 4 bir # $ u < & 3 0 # 

2 5 0 8 9 4 9 9fi«CHi<Z)*a*K: «t tK HISffibT 



D-7i-/i/77->24. 3 6g$7j<l 5 5 gRXfl 0 wt %KOH/kM 




«0y 1 



5 



WO 02/32854 



PCT/JPOl/09069 



9 3. 9gtg«u r^vyio. 4g%toz_tc 0 z<Dmmzh^>x-4- 

■i yyvVJlispD^i'jVtijl'tf-JltayJ K 2 2. 7 7g£l. 5P$mi 
frttT^iOUfco ^©PbI JxJi&$© p H £ 1 3 . 7-14. 3£$oJ;9£10 
wt %KOH7kj§rt7 1. 8g£v^jDU R-dU&ZI 5 °CUT £ z> <§W 
L£#e>fTl-\ ±y"?V- K£^^37:WWb£J<&$4 3 8.2 g£f#fc 0 

f#£ftfc7^Mb£Jfo$0-£B (2 0 2. 5 g) {c^JtH^o^to, 7X1 2. 
6ralt7-feh>ll. 0 g*t)!}Z.tc'&, 3 5wt%HCl7jc?^l 2. 0 g t 
7K6 0. 2 gcDS^S 1 . 5\%mWTm\\Ltc 0 mt>ntcmtfrX5> i) — (7 
^b>zM14. 6wt%) $ 6 6 0 CTlB»$bfetC15, 7^ 

«fUfei:c:a8. 1°, 13. 1°, 19. 6°, 19. 9° (2 9)<D®$t\f 

Jfc&fcl 1 

bfe t Z 3. fMKHiWJlM* t ft o T <✓> fr\ |«J 1 Ti# £> ftfc&'Ufc ib^T- 

UTTOO. 0 2mm, il^^O. lmrnt^L 
Ib-l&tfiJ 2 

1 i: mffilz UT# 6 ftfc 7 ->;HbSMS, 7^ h >Jftft 2 2 w t % £ 
jfeMMtt 2-10 StfibflNW 3-12 

6 



WO 02/32854 



PCT/JPOl/09069 



KJS& t ftflffcfls Sff 0 Z t «fc oTff £> ft*: 2WI 2 ~ 1 0 Jfcttfcl 3 ~ 1 2 © 

7 - tc ^ v x & n © * u *e>c»*>nfcigft ©m$$t c 

«0'J 1 1 

(tfttffiffiffi 1 : 7-b p >Hl£ 1 4 %, £#rB& 6 5°C) 

>*-4->f V7"Dbf;b->^o^S/;i/*;i/^;i/^D7^ K4 0. lkg % ? 

ftt^AtS^ 1 0 w t %K 0 HTk&ifc 7-b h X ©M^IW 1 t|BJ« 
7 2 8kg^fe. 7j<2 4 9L^3 5wt%HCl7k^4 5. lkgOS^ft 

(3±B3T*^e>nfefij»tt*«aipu zbizr-k t>6 2 l fc^An ur^-fe p> 

14. 4 w t %tsag U &£ 6 3 ~ 6 5 °CX 1 7 I^Kfl8#»fifebfe^, 
fettpjT-$)ofeo ^^U-±g,^l 2 0 0L*#J4 0 0 L1""o3|D]t^^-C^'^ 

3 mcoftM-z®t>titcm&§§><zy&&mfflz 104. 9 k g-c-& t> % d©^ r i© 

10 5°C, 2 PlEitCfWiSH: 3 5 . 9%X$>^tc 0 

imm 1 3 : 

(MmWi 2 :7th>^8wt% AWf 8tt 4 5 °C) 

ibJx.h&%'uoXi-T?i)- K$«1"Sy'^;Wblx^7 2 7kgS'^ cft^ 
T-te h>BJft8wt%CMftU »4 5°CT-1 7*1IMllb^3 0 e CC 

7 



WO 02/32854 



PCT/JPO 1/09069 



-±g& 1 2 0 0 L 3 0 0 L r o 4 it*^*aiT?H*^ 

3 ®©#«TM*e>ftfcSISft©lHtM;l 16 2. 3kgtfe^ £©gii©¥ 
W^MSli 6 0. 8 %T*fe o feo 

nas^j 2 ~ 1 1 Rmmm 3 ~ i 3 o&fewzM. 1 c * tftT^-r „ 





7-tr h>igS 
(w t %) 


CC) 


ttRtt 






8 


4 5 


ftl/ 






8 


5 5 




kmc 




1 0 


7 0 


£0 


%mmi kmc 


tb&0tj5 


11.5 


5 7 




tt&tnikmc 




1 2 


6 5 


WD 






1 2 


7 0 


WD 






1 3 


5 5 




ttfem kmc 


3lJfc#J5 


1 3 


6 0 


WO 


mam kmc 




13. 5 


7 3 








1 4 


5 0 




\mm\kmc 




1 4 


7 2 


wo 


mmwi kmc 


Jt«M9 


14.5 


7 3 






tttt«i 0 


14.5 


7 8 








14.6 


6 6 


WO 


m&Mikmc 




1 5 


6 0 


WO 


gtemikmc 




1 6 


6 5 


wo 


m&ttikmc 


*iswi 0 


1 6 


6 7 


wo 


mmukmc 


imm 1 1 


2 0 


5 0 


&b 


tt<*«i kmc 


£1601 1 1 


2 0 


5 8 


wo 


gxmikmc 


imm 1 2 


2 2 


6 5 




(**f;i/tt) 


it*m 3 


2 2 


7 3 







8 



WO 02/32854 PCT/JP01/09069 



9 



WO 02/32854 PCT/JPOl/09069 

1. h-7>^-4 — f V7p f /l/->^ d^^I/*^^-/^ d 7^ Y£T>-7 
~7 2°C^^b>^^iiJ^^8wt%^^x.2 2wt %*?i©$5ffl{3PSL/ 

c tfci-pttn Il^il 1 f 3® ©K^So 

4. bu §3^ h > 7*. h > T" & t> . hu I B^,*f © P£© KJ^J* + © 7 -b h 
>Sffi* 1 12~16wt%t$) Stt^JM 1 fBffc^i^&o 

5. |tiI3i£^7b J H^^ H ^-?:& £ti5RJl 1 §Bffe©iet£&o 

8. liiillBa*f ©WOfiJStt^O^-fe p 1 2 ~ 1 6 w t 6 

10. ffiaattAB*Kpi&ft& 1 mmW TOJfig 0 . 1 mmW±T?*SJ»*JH 9 £ 

1 0 



WO 02/32854 



PCT/JP01/09069 



13. mH3*£H #¥&JJIg 1 mmttl, TOMS 0 . 1 mmWJ:f$) §11*11 1 2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/09069 



A. CLASSIFICATION OF SUBJBCT MATTER 

Int.Cl 7 C07C231/24, 231/02, 233/63 



According to international Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 C07C231/00, 233/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
REGISTRY (STN), CA (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



EP 526171 A2 (Ajinomoto Co.), 

05 May, 1993 (05.05.93) , 

6 JP 5-208943 A 

EP 196222 A2 (Ajinomoto Co.), 
01 October, 1986 (01.10.86), 
& JP 63-54321 A 



M Further documents are listed in the continuation of Box C. Q See patent family annex. 



Relevant to claim No. 



1-13 



1-13 



* 

"A" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use. exhibition or other 
means 

document published prior to the international filing date but later 
than the priority dale claimed 



T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
M Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



li n » 



Date of the actual completion of the international search 
08 January, 2002 (08.01.02) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
22 January, 2002 (22.01.02) 



Authorized officer 



Telephone No. 



Form PCT/1SA/2 10 (second sheet) (July 1992) 



PCT/j PO I/O 9 0 6 9 



A. SBO«t-5d»©da ®BH#SWMB (IPO) 

Int. CI 7 C07C2 3 1/2 4, 2 3 1X0 2, 2 3 3/6 3 



B. SE££«Tofc#5f 



■aEfefrofc*/MRJf» (SRfffF^ffi (I PC) ) 

Int. CI 7 C07C2 3 1/0 0, 2 3 3/0 0 



■IRiEfctMiMi bfcB^fW^-* (x~^-<-^0^^ SH4Kte#L/c#5§) 

REGISTRY (STN) , CA (STN) 



EP 526171 A2(Ajinomoto Co. ) 1993. 05. 05 & JP 5-208943 A 
EP 196222 A2(Ajinomoto Co. ) 1986. 10. 01 & JP 63-54321 A 



1-13 



1-13 



TAJ »|cBBii<0fc6jtittT-ttft<. HttttftffcM**** 
tlj «3fc«l±§S<cSili«:ffite-*-5S:SJt3t«i«boS:iftto^fir 



0 8. 0 1. 0 2 



22.01.0 2 



0*H*IW (ISA/JP) 
100-8915 



flfrca 



4 H 



8 3 18 



f68S'## 03-3581-1 101 t*J$ 3 4 4 3 



S*PCT/ISA/2 10 (35 2^-^) (1 9 9 8^71) 



